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Theanalgesic effect of intraperitoneal bupivacaine hasbeenwidely
studied, but with controversial results.

Objective: Todeterminetheefficacy of intraperitoneal bupivacaine
on producing postoperative analgesia in patients who underwent
laparoscopic cholecystectomy.

M ethods: A systematic literature search on theuseof intraperitoneal
bupivacaineinreducing postoperative pain wasdoneusing Medline
and Cochrane. The search yielded 6 randomized controlled trials,
involving atotal of 440 patients. Mean differencesin visual analog
painscoreat0, 2, 4, 6, 8, 12, and 24 hours post-surgery were pooled
using random effects model.

Results: Overall, there was a significant reduction of pain scorein
the bupivacaine group with VAS score of -0.55 cm (95% ClI, -0.80
t0-0.31). Subgroupanalysisat0, 2, 4, 6, 8, and 12 hourspost-surgery
showed statistically significant mean differencesin the VAS score
of -1.59 cm (95% Cl, -2.31 to -0.86), -0.60 cm (95% ClI, -1.02 to -
0.17),-0.80cm (95% Cl, -1.34t0-0.26), -0.85cm (95% Cl, -1.46
t0-0.24),-0.64cm (95%Cl, -1.12t0-0.16), and -0.38 cm (95% Cl,
-0.68 to -0.08), respectively, in favor of the bupivacaine group.
However, at 24 hours post-surgery, there was no statistically
significant mean difference in the VA S score of -0.09 cm (95% Cl,
-0.49 to 0.31).

Conclusion: Intraperitoneal bupivacaineinstill ation among patients
undergoing | aparoscopic cholecystectomy iseffectivein providing
postoperative analgesia specifically in the first 12 hours post-op.

Key wor ds: intraperitoneal bupivacaine, bupivacaine, |aparoscopic
cholecystectomy, postoperative pain, pain

L aparoscopic cholecystectomy iswell known asthegold
standard in the treatment of benign symptomatic
galIbladder pathologies.* Asidefromitsminimally invasive
approach, its advantages over open cholecystectomy
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arereflected consistently on multiplerandomizedclinical
trials. Theseinclude shorter postoperative hospital stay,
shorter convalescence period, better cosmesis, and
improved pulmonary function compared to open surgical
approach.>23 However, one noted morbidity associated
with abdominal laparoscopic procedureisthe presence
of considerable reports of postoperative pain.®* As a
result, the advantage of laparoscopy over conventional
approach on this specific outcome is viewed with
conflicting resultsamong different clinical trials.*
Multiple mechanismsareinvolvedinthegeneration
of nociception in patients who underwent | aparoscopic
cholecystectomy. Theseincludethefollowing causations:
traumatic destruction of somatic free nerve endings
secondary to abdominal incision, parietal peritoneal
distention, disruption of visceral nerve endings in the
gallbladder bed, release of endogenous inflammatory
cytokines, phrenicnerveirritation, irritation of peritoneum
from blood, bile spillage, or by carbon dioxide, and
somatoform or psychogenic causes.?4%2  Various
anal gesic managementsweredonewithvariablereported
successrates. These include the following: intravenous
administration of acetaminophen, selective COX
inhibitors, opioids, local instillation of anesthetic agents
(e.g. lidocaine, bupivacaine), intraperitoneal or
intravenous administration of steroids, optimization of
fluid and electrolyte imbalances, and comprehensive
patient support services.24#56 Multiple reviews have
demonstrated the heterogeneity of clinical trials and
have concluded that |aparoscopic painismultifactorial in
nature. Although, variousmethodsof analgesiaproduced
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significant short term advantages, it does not usually
translateinto shorter hospital stay and less consumption
of analgesics.

Magjority of clinical trials focus on whether local
administration of anestheticsintheoperativegallbladder
site and in right subdiaphragmatic space will lead to
significant outcomesin postoperative analgesia. Several
studies showed that intraperitoneal instillation of
bupivacaine resulted in asignificant postoperative pain
reduction, decreasein usageof supplementary analgesics,
and shorter conval escence period.*>>7 |n contrast, other
trials noted short term benefits, but did not equate into
significant terms.'2?” Furthermore, combined
intraperitoneal administration of lidocaine and COXibs
showed significant postoperativepainrelief ascompared
to systemicadministration of COXibsandlocal lidocaine
instillation.>®” The major advantage of local instillation
maybe related to its direct nociceptic inhibition of free
nerve endingsinjured in the gallbladder bed, its gradual
peritoneal absorption into the systemic circulation, and
the lack of systemic toxicities associated with direct
systemic administration of NSAIDs.1387

The objective of this study was to determine the
efficacy of intraperitoneal administration of bupivacaine
on producing post-operative anal gesia among the post-
|aparoscopic cholecystectomy population.

M ethods

Thelistsof published articleswereobtained usingMedline
and Cochrane databases from inception of the database
until September 2015. The search conducted used the
following MeSH terms: laparoscopic cholecystectomy
AND [intraperitoneal bupivacaine OR bupivacaine] AND
[post-operative pain OR pain] AND randomized
controlled trial. Additional articles were obtained from
the reference lists of the selected published articles.
Search was limited to English language only.

All articles included in this study met the following
inclusioncriteria: 1) thestudy wasarandomized controlled
trial, 2) intraperitoneal bupivacaine was compared with
placebo alone, and 3) participants underwent elective
laparoscopic cholecystectomy. Exclusion criteria
included: 1) intraperitoneal bupivacaine combined with
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other interventions, 2) included participants had acute
cholecystitis or gallstone pancreatitis prior to surgery,
3) laparoscopic cholecystectomy converted to open
surgery, 4) common bile duct exploration, and 5) non-
humantrials.

Obtained articles were reviewed by 3 researchers
separately, and a consensus was reached with regards
to the outcome measurementsof thisstudy. Theprimary
outcome measured in this study was the pain score at 0,
2,4, 6, 8, 12, and 24 hours after surgery. Pain scores
weremeasured using al0-cmvisual analogscale (VAS),
whichwaslabeled "no pain" at 0 cmand "worst possible
pain" at 10 cm. The mean and standard deviations were
taken from the tables, and estimated from the graphs
includedinthearticle. Instudieswithout specified mean
or standard deviations, values were computed using the
25th and 75th percentile rank. Computation of the mean
difference between the bupivacaine group and control
group wasdoneusing the Review Manager 5.3 software.
Mean difference with a negative value favors the
bupivacaine group over the control group.

Secondary outcomesincluded anal gesi crequirements
of patients undergoing laparoscopic surgery measured
as to the amount of analgesic consumed, frequency of
analgesic requirements, and number of participants
requiring additional analgesia. Other outcome measures
included weretherespiratory function of the participants,
the postoperative symptoms, participant'srecovery index
as measured by the time to start oral intake and to start
ambulation, and the length of hospital stay.

Results

Preliminary literature search identified 127 articles for
the meta-analysis. Abstracts of each article were
reviewed, and 117 articles did not meet the inclusion
criteria. Four articles were excluded due to incomplete
data for statistical analysis.*®*® (Figure 1)
Thismeta-analysisincluded six articles, involvinga
total of 440 participants.14-19 Risksof biaswereanalyzed
to ensurethe quality of each articleasshownin Table 1.
Details of each article are summarized in Table 2.
After induction of 10-14 mmHg of pneumoperitoneum,
Szem et. al, and Mraovic et. al. instilled the 100mg in
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Figure 1. Flow chart of article selection

Table 1. Risk of bias of included articles.

100mL and 75mg in 15mL bupivacaine solution,
respectively, into the subdiaphragmatic space, Glisson's
capsule, and the subhepatic spaceincluding thegal | bladder
using theepigastrictrochar under direct visualization.'*1®
After removal of thegallbladder fromtheintra-abdominal
cavity, Mraovic, et al. instilled another 75mgin 15 mL
bupivacaine solution onto the gallbladder bed,** while
Castillo-Garza, et al., Ahmad, et al., and Nupur, et al.
instilled 100 mgin 20 mL bupivacaine sol ution onto the
gallbladder bed.*>181° Ahmad, et al. also placed a 3x3
inch surgicel soakedinthe bupivacainesolutionontothe
gallbladder bed priortoclosing.*® Almost all of thetrials
includedinstilled afixed amount of bupivacai ne 14161819
However, the study by Elfberg, et al. based the quantity
of instilled bupivacaine on the participant'sbody weight
(2mg/kg), but the volume and strength of bupivacaine
were not indicated for each participant.'” Fivetrials had
an overall significant improvement in the postoperative
pain during the first 24 hours.1#16.1819

Four trials analyzed the analgesic requirements of
the participants after surgery using three different
parameters - amount of anal gesic consumed, frequency
of analgesic requirements, and number of participants
requiring additional anal gesia.’*5%8 Twotrial sshowed

Szem Mraovic Elfberg Castillo-Garza Nupur Ahmad
1996 1997 2000 2012 2014 2015
Random sequence generation
(selection bias) Low risk Low risk Low risk Low risk Low risk Low risk
Allocation concealment
(selection bias) Low risk Low risk Low risk Low risk Low risk Low risk
Blinding of participants and
personnel (performance bias) Low risk Low risk Low risk Low risk Low risk Low risk
Blinding of outcome assessment
(detection bias) Low risk Low risk Low risk Unclear risk Low risk High risk
Incomplete outcome data
(attrition bias) Low risk Low risk Low risk Low risk Low risk Low risk
Selective reporting (reporting bias) Low risk Low risk Low risk Low risk Low risk Low risk

*Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 [updated March
2011]. The Cochrane Collaboration, 2011. Available from www.handbook.cochrane.org.
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Table 2. Summary of included studies.
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Study and Patients Volume of Strength Total Location of Timing of Time Sig
year (B/C) B used of B(%) quantity instillation instillation intervals difference
(mL) of B (mg) in relation of VAS
to GB (hr)
dissection
Szem 1996 26/29 100 0.1 100 SHS, SDS Before 6,12,18,24 YES
Mraovic 1997  40/40 30 0.5 75 GBB, SHS, Before, After 0.5,4,8,
SDS 12,24 YES
Elfberg 2000 33/32 ns ns 137 GBB After 2,4,8,24,
48 NO
Castillo-
Garza 2012 30/30 20 0.5 100 GBB After 0,6,12,24 YES
Nupur 2014 30/30 20 0.5 100 GBB After 0,1,2,4,6,
8,12,24 YES
Ahmad 2015 60/60 20 0.5 100 GBB After 4,12,24 YES

Legend: B- bupivacaine; C- control; ns- not stated; GBB - gallbladder bed; SHS - subhepatic space; SDS - subdiaphragmatic space;

GB - gallbladder; VAS - visual analog scale; Sig - significant

no statistical difference in the amount of analgesic
consumed and the frequency of analgesic requirement
between the two groups at different postoperative
periods.'*® Another trial showed no statistically
significant difference in the amount of analgesia
consumed between the bupivacaineand control groupin
participants with VAS <5cm. However, there was a
significantly less amount of analgesic used in those
participants with a VAS>5cm.* One trial showed a
statistically significant decreaseinthenumber of patients
requiring analgesiain the bupivacaine group compared
with control.*®

Onetrial reported on the respiratory function with the
use of peak expiratory flow before and after laparoscopic
cholecystectomy. It showed no significant differences
between the two groups at any time after surgery.'’

Postoperative symptoms were reported in three
trials, showing no significant differences between the
two groups. Postoperative symptoms include nausea,
vomiting, fever,'® shoulder pain,'* bradycardia,
hypotension, urinary retention, pruritus, and headache.®
Two trials reported on the participant's recovery index
(time to start oral intake and time to start ambulation)
with conflicting results. Onereported that i ntraperitoneal

bupivacainesignificantly decreasesthetimeto start oral
intake by -1.43 hours (95%CI, -2.09 to -0.77) and
ambulation by -1.01 hours (95%CI, -1.65 to -0.37),%°
whileanother reported no significant difference between
thetwo groups- -1 hour (95%Cl, -2.20t0 0.20) and -0.50
hour (95%Cl, -2.30t0 1.30), respectively .* Quantitative
analysis between the two studies showed a statistically
significant difference betweenthetwo groupsinfavor of
the bupivacaine group- -1.33 hours (95% ClI, -1.91 to -
0.75) for the time to start oral intake, and -0.95 hours
(95% Cl, -1.55t0-0.35) for thetime to start ambulation
(Figures 2 & 3).

Two trialsinvestigated the effect of intraperitoneal
bupivacaine on the length of hospital stay, but with
conflicting results. One trial showed no significant
difference in the length of hospital stay by -0.10 days
(95%CIl, -0.33 to 0.13) between the two groups*, while
the other one showed asignificant decreaseinthelength
of hospital stay by -0.30 days (95%Cl, -0.52t0-0.08) in
the bupivacaine group compared with the control.*®
Quantitative analysis between the two studies showed a
statistically significant differenceof -0.21 days(95%Cl,
-0.36 to -0.05) between the two groups in favor of
bupivacaine group (Figure 4).
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Bupivacaine Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Caslillo-Garza 2012 9 149 30 10 2989 30 23.2% -1.00[-2.20,0.20] 2012 =
Ahmad 2015 11.78 193 60 13.21 174 60 76.8% -1.43[-2.09,-0.77] 2015 —i—
Total (95% CI) 90 90 100.0% -1.33 [-1.91, -0.75] ==
Heterogeneity: Chiz = 0.38, df = 1 (P = 0.54); 12 = 0% 2 1 5 1 2

Test for overall effect: Z = 4.53 (P < 0.00001)

Favors bupivacaine Favors placebo

Figure 2. Forest plot illustrating the effect of bupivacaine versus placebo on the time to start oral intake.

Placebo
SD Total Weight

Bupivacaine
Study or Subgroup Mean SD Total Mean

Mean Difference
IV, Fixed, 95% Cl Year

Mean Difference
IV, Fixed, 95% Cl

Castilo-Garza2012 115 373 30 12 336 30 11.2%
Ahmad 2015 122 183 60 1321 174 60 888%
Total (95% CI) 90 90

Heterogeneity: Chi? = 0.27, df = 1 (P = 0.60); [*= 0%
Test for overall effect: Z =3.10 (P = 0.002)

-0.50[-2.30, 1.30] 2012
-1.01[-1.65, -0.37] 2015

100.0% -0.95 [-1.55, -0.35]

2 0 1 2
Favors bupivacaine Favors placebo

g
.’
1

Figure 3. Forest plot illustrating the effect of bupivacaine versus placebo on the time to start ambulation.

Bupivacaine Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Ahmad 2015 11 09 60 12 01 60 46.9% -0.10[-0.33,0.13] — &
Szem 1996 19 03 26 22 05 29 53.1% -0.30[-0.52,-0.08] ——
Total (95% CI) 86 89 100.0% -0.21 [-0.36, -0.05] i
Heterogeneity: Chiz = 1.55, df = 1 (P = 0.21); I2 = 36% 0 5 _0=25 : 0=25 0=5

Test for overall effect: Z = 2.57 (P = 0.01)

Favors bupivacaine Favors placebo

Figure 4. Forest plot illustrating the effect of bupivacaine versus placebo on the length of hospital stay.

There were sufficient data extracted from the six
selected trials for quantitative analysis comparing the
VAS scores of the participants in the two groups.'41®
Therewereatotal of 219 participantsinthe bupivacaine
group, and 221 participantsinthecontrol group. Overall,
there was a statistically significant mean difference in
the VAS score of -0.55cm (95% ClI, -0.80t0-0.31) in
favor of the bupivacaine group. There is a significant
heterogeneity among the studies, having 12 of 62.4%
(Figureb).

Subgroup analysisof different hour interval sbetween
thetwo groupswasdoneat 0, 2, 4, 6, 8, 12, and 24 hours
post-surgery. Intheinitial postoperative period (0 hour),
Castillo-Garza, et al. and Nupur, et al. individually
showed astatistically significant difference of -1.50 cm
(95% Cl, -2.60 to -0.40)*° and -1.65 cm (95% Cl, -2.61
to -0.69),%8 respectively, in favor of the bupivacaine
group. Analysis for the two studies showed that there
were statistically significant mean differences in the
VAS score of -1.59 cm (95% CI, -2.31 to -0.86),
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Bupivacaine Placebo Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
1.1.1 0 hour
Castillo-Garza 2012 1.5 075 30 3 299 30 26% -1.50[-2.60, -0.40] 2012
Nupur 2014 51 211 30 6.75 1.66 30 3.0% -1.65[-2.61, -0.69] 2014 e
Subtotal (95% CI) 60 60 56% -1.59[-2.31, -0.86] =

Heterogeneity: Tau? = 0.00; Chi* = 0.04, df = 1 (P = 0.84); I*= 0%
Test for overall effect: Z = 4.29 (P < 0.0001)

1.1.2 2 hours

Elfberg 2000 3 289 33 3.5 224 32 2.2% -0.50 [-1.78, 0.78] 2000 e
Nupur 2014 3.22 113 30 3.83 056 30 4.7% -0.61 [-1.06, -0.16] 2014 e
Subtotal (95% CI) 63 62 6.9% -0.60[-1.02, -0.17] =
Heterogeneity: Tau® = 0.00; Chi® = 0.03, df = 1 (P = 0.87); P = 0%

Test for overall effect: Z = 2.75 (P = 0.006)

1.1.3 4 hours

Mraovic 1997 23 18 40 43 25 40 3.0% -2.00 [-2.97, -1.03] 1997

Eifberg 2000 25 224 33 25 224 32 27% 0.00 [-1.09, 1.09] 2000 —
Nupur 2014 3.52 1.22 30 4.27 0.78 30 4.5% -0.75 [-1.27, -0.23] 2014 -l
Ahmad 2015 6.2 0.89 60 6.8 072 60 52% -0.60[-0.89,-0.31] 2015 e
Subtotal (95% CI) 163 162 15.3%  -0.80 [-1.34, -0.26] *
Heterogeneity: Tau? = 0.18; Chi® = 8.93, df = 3 (P = 0.03); I = 66%

Test for overall effect: Z = 2.92 (P = 0.004)

1.1.4 6 hours

Szem 1996 34 08 26 47 05 29 5.2% -1.30 [-1.59, -1.01] 1996 T
Castillo-Garza 2012 3.87 1.68 30 4.62 093 30 3.9% -0.75 [-1.44, -0.06] 2012 o
Nupur 2014 445 0.88 30 4.88 085 30 4.7% -0.43 [-0.87, 0.01] 2014 =w
Subtotal (95% Cl) 86 89 13.8%  -0.85[-1.46, -0.24] Rt
Heterogeneity: Tau? = 0.23; Chi? = 11.03, df = 2 (P = 0.004); I* = 82%

Test for overall effect: Z = 2.73 (P = 0.006)

1.1.5 8 hours

Mraovic 1997 25 253 40 34 253 40 28% -0.90 [-2.01, 0.21] 1997 —_—
Elfberg 2000 25 224 33 25 224 32 2.7% 0.00 [-1.09, 1.09] 2000 = 1=
Nupur 2014 4.05 1.33 30 4.81 1.08 30 41%  -0.76[-1.37,-0.15] 2014 ——
Subtotal (95% CI) 103 102 9.4%  -0.64[-1.12, -0.16] ==
Heterogeneity: Tau® = 0.00; Chi* = 1.68, df = 2 (P = 0.43); ? = 0%

Test for overall effect: Z = 2.60 (P = 0.009)

1.1.6 12 hours

Szem 1996 48 04 26 48 06 29 5.3% 0.00 [-0.27, 0.27] 1996 & &
Mraovic 1997 1.9 18 40 26 19 40 3.4% -0.70 [-1.53, 0.13] 1997 R
Castillo-Garza 2012 3 1.49 30 4 149 30 3.7% -1.00 [-1.75, -0.25] 2012 S ——
Nupur 2014 473 063 30 5.13 0.78 30 5.0% -0.40 [-0.76, -0.04] 2014 T
Ahmad 2015 3.9 0.98 60 4.3 0.97 60 5.0% -0.40 [-0.75, -0.05] 2015 o
Subtotal (95% CI) 186 189 22.3%  -0.38 [-0.68, -0.08] <o
Heterogeneity: Tau® = 0.06; Chi* = 9.58, df = 4 (P = 0.05); I* = 58%

Test for overall effect: Z = 2.47 (P = 0.01)

1.1.7 24 hours

Szem 1996 34 04 26 29 04 29 5.4% 0.50 [0.29, 0.71] 1996 =
Mraovic 1997 16 19 40 1.8 186 40 3.6% -0.20 [-0.97, 0.57] 1997 T G
Elfberg 2000 15 075 33 15 075 32 50% 0.00 [-0.36, 0.36] 2000 |
Castillo-Garza 2012 1.75 261 30 225 187 30 2.5% -0.50 [-1.65, 0.65] 2012 I
Nupur 2014 3.07 0.82 30 3.65 0.54 30 5.0% -0.58[-0.93,-0.23] 2014 =
Ahmad 2015 25 0.87 60 26 08 60 5.2% -0.10 [-0.40, 0.20] 2015 o
Subtotal (95% CI) 219 221 26.7%  -0.09 [-0.49, 0.31] ==
Heterogeneity: Tau® = 0.19; Chi* = 31.72, df = 5 (P < 0.00001); I* = 84%

Test for overall effect: Z = 0.44 (P = 0.66)

Total (95% Cl) 880 885 100.0%  -0.55 [-0.80, -0.31] <

Heterogeneity: Tau® = 0.28; Chi* = 153.95, df = 24 (P < 0.00001); I* = 84%
Test for overall effect: Z = 4.43 (P < 0.00001)
Test for subaroup differences: Chi* = 15.97, df = 6 (P = 0.01), P = 62.4%

2 4 0 1 2
Favors bupivacaine Favors placebo

Figure 5. Forest plot illustrating the effect of bupivacaine versus placebo in visual analog scale (VAS) scores.
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favoring bupivacainegroup. At the second postoperative
hour, Elfberg, et al. showed no significant difference of
-0.50 cm (95%Cl, -1.78 to 0.78);*” while Nupur, €t al.
showed a significant difference of -0.61 cm (95%Cl, -
1.06 to -0.16) in favor of the bupivacaine group.'®
Overall, therewasastatistically significant difference of
-0.60 cm (95% ClI, -1.02 to -0.17), in favor of the
bupivacaine group at two hours after surgery. At the
fourth postoperative hour, studies by Mraovic, et al.,
Nupur, et al. and Ahmad, et al. showed statistically
significant difference of -2.00 cm (95% CI, -2.97 to -
1.03),16 -0.75 cm (95%Cl, -1.27 to -0.23),%® and -0.60
cm (95%CIl, -0.89 to -0.31),° respectively, in favor of
thebupivacainegroup. Contrarily, Elfberg, et al. showed
no statistical difference of 0 cm (95%CIl, -1.09 to 1.09)
between the two groups.” Overall, there was a
statistically significant difference of -0.80 cm (95% Cl,
-1.34t0-0.26), in favor of the bupivacaine group at four
hours after surgery. At the sixth postoperative hour,
Szem, etal. and Castillo-Garza, et a. showed statistically
significant difference of -1.30 cm (95%CI, -1.59 to -
1.01)* and -0.75 cm (95%CI, -1.44 to -0.06),®
respectively, in favor of the bupivacaine group; while
Nupur, et al. showed no statistically significant difference
of -0.43 cm (95%Cl, -0.87 t0 0.01).*8 Overall, there was
astatistically significant difference of -0.85cm (95%(Cl,
-1.46t0-0.24), infavor of the bupivacaine group at six
hours after surgery. At the eighth postoperative hour,
Nupur, et al. showed astatistically significant difference
of -0.76 cm (95%Cl, -1.37 to -0.15), in favor of the
bupivacaine group;*® while Mraovic, et al. and Elfberg,
et al. showed no statistically significant difference of -
0.90 cm (95%Cl -2.01 to 0.21)* and 0.00 (95%CI -1.09
t0 1.09),Y respectively. Overall, therewasastatistically
significant difference of -0.64 cm (95% CI, -1.12 to -
0.16), in favor of the bupivacaine group at eight hours
after surgery. Atthetwelfth postoperative hour, Castillo-
Garza, et al., Nupur, et al., and Ahmad, et al. showed
significant differences of -1.00 cm (95%Cl, -1.75 to -
0.25),%°-0.40cm (95%Cl, -0.76t0-0.04),¥and -0.40cm
(95%CI, -0.75 to -0.05),'° respectively in favor of
bupivacainegroup. Therewereno statistically significant
differencesseeninthestudy of Szem, et al. and Mraovic,
et al., wherein the difference is 0.00 cm (95%Cl, -0.27
t00.27)*and-0.70cm (95%-1.53t00.13),* respectfully.

Overall, therewasastatistically significant difference of
-0.38 cm (95% CI, -0.68 to -0.08), in favor of the
bupivacaine group at twelve hours after surgery.
However, at the twenty-fourth postoperative hour, only
Nupur, et al. showed astatistically significant difference
of -0.58 cm (95% CI, -0.93 to -0.23), in favor of
bupivacaine.’® Szem, et al. showed a statistically
significant difference of 0.50 cm (95%Cl, 0.29t0 0.71)
infavor of the placebo group.'* Mraovic, et al., Elfberg,
etal., Castillo-Garza, etal.,and Ahmad, et al ., all showed
no significant difference of -0.20 cm (95% ClI, -0.97 to
0.57),'60.00 cm (95%Cl, -0.36 to 0.36),%” 0.50 cm (95%
Cl, -1.65 to 0.65),* and -0.10 cm (95% ClI, -0.40 to
0.20),*° respectively. Overall, there was no statistically
significant mean difference in the VAS score of -0.09
cm (95% CI, -0.49 to 0.31) 24 hours after surgery
(Figure4).

Discussion

Instillation of local anesthetics after |aparoscopic
cholecystectomy for postoperative pain has been
studied in different prospective randomized trials,
wherein each provided heterogeneous results. This
meta-analysis collated the results of the six selected
trials in order to determine if there is an overall
significance in the said procedure for postoperative
pain. Laparoscopic cholecystectomy compared with
conventional open cholecystectomy hasbeen knownto
provide less hospital stay, better cosmesis, less
postoperative pain and early recovery.>#* The use of
bupivacaine is favored among anesthetics because of
its characteristic longer duration of action and high
potency.®'13 Bupivacaineinstillation produces a peak
blood level swithin 15-30 minutes**2! and could last for
an average of 3 to 10 hours.*® Plasma concentration
between 0.92 and 1.14 pg/mL is achieved after
instillation of 100 to 150 mg of bupivacaine, whichis
below itstoxic level of 3-5 ug/mL .22 [ntraperitoneal
route of administration of local anestheticsexposesthe
peritoneum to the blockade of the visceral nociceptive
conduction, with an additional mechanism of analgesia.
Largeperitoneal surfaceabsorbsthe anesthetics, which
may be responsible for prolongation of analgesia.?°
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Based on the results, there was a collective significant
reported reduction in the postoperative pain among
participants, who underwent bupivacaine instillation
compared with control group until 12 hourspost-surgery.
However, at 24 hours post-surgery, VAS scores showed
no statistical significance on both groups. The limited
half-life of bupivacaine can explain its consistent short
term effect in the studies.*®

Despite significant reduction on VAS scores in
favor of the bupivacainegroup, conflicting resultsamong
trials were noted in terms of reduction of postoperative
analgesic requirement on both groups. The lack of
consistencies in the results regarding the effect of
bupivacaineinindividual studiesisamatter of speculation.
Ahmed, et al. stated that the minimal effect of bupivacaine
versus the placebo group might be due to the small
samplesizeand the manner of bupivacaineinstillation.®
Inthisstudy, bupivacai ne-soaked surgicel wasplaced on
the gallbladder bed after dissection. The minimal effect
on the pain scores could be attributed to the diluting
effect of salineirrigation ontheoperativesiteprior tothe
application of the surgicel. Furthermore, the vessel
thrombosis brought about by electrocoagulation on the
gallbladder bed mightinterferewiththeabsorption of the
anesthestic.*

In the study by Elfberg, et al., a variable amount of
bupivacaine was ingtilled according to the participant's
weight in kilograms. Only participants in the heavier
subgroups experienced asignificant pain relief two hours
after surgery, leadingtoanoverall lack of significanceinthe
result.'” It is proposed that higher bupivacaine dosage can
provide better pain control owing to its greater diffusion
along a greater surface area.’®

The analgesic effect is also affected by the timing
and site of bupivacaine instillation. Application of the
anesthetic before gallbladder resection might promote
better absorption® and greater central neural sensitization
suppression.t” This is in addition of having the peak
effect advantage of the anesthetic during gallbladder
dissection.* The sites of instillation whether on the
gallbladder bed or the subdiaphragmatic space may
affect the outcome because both have different visceral
innervation and different pain pathways.

Other factors include the volume, pressure and
temperatureof pneumoperitoneum, thevolumeof residual
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carbon dioxidethat might causediaphragmaticirritation,
spillage of bile and blood that might interfere with
absorption, instillationinatrendel enberg positionversus
supine,*®thetypeand amount of postoperative anal gesics
used, and the amount of gallbladder traction from the
liver bed during dissection.*

Onelimitation consistentinall studiesregarding the
pain scores is the inter-individual variability of pain
thresholds and perception.#1°

Based on the study, materials used are widely
availableinthelocal setting and thetechnique provided
by the literature virtually has a negligible learning
curve. Therefore, the applicability of the results is
feasible.

Conclusion

Overall, the result of this meta-analysis provides a
conclusivesignificant correl ation betweenintraperitoneal
bupivacaineinstillation and the short-term postoperative
pain. However, itssignificanceisconfounded by multiple
factors, as discussed above. A randomized controlled
trial is recommended using a larger sample size and
controlling each confounding factorsby using astandard
dosage of bupivacai neand auniform set of postoperative
analgesics, and by doing subgroup analysisonthetiming
andsiteof instillation.

References

1. ElhakimM, AmineH, Kamel S, Saad F. Effectsof intraperitoneal
lidocaine combined with intravenous or intraperitoneal
tenoxicam onpainrelief and bowel recovery after laparoscopic
cholecystectomy. Acta Anaesthesiol Scand 2000; 44: 929.

2. Kim T, Kang H, Park J, et al. Intraperitoneal ropivacaine
instillation for postoperative pain relief after laparoscopic
cholecystectomy. J Korean Surg Soc 2010; 79: 130-6.

3. Ahmed B, Ahmed A, Tan D, et al. Post-laparoscopic
cholecystectomy pain: effectsof intraperitoneal local anesthetics
on pain control-arandomized prospectivedoubl e-blind placebo-
controlled trial. Am J Surg 2008; 74: 201-9.

4. Bisgaard T, Kehlet H, Rosenberg J. Pain and conval escence after
laparoscopic cholecystectomy. Ann Royal Coll Surg Engl
2001;167: 84-96.

5. Inan A, Sen M, Dener C. Local anesthesiausefor laparoscopic
cholecystectomy. World J Surg 2004; 28: 741-4.



Efficacy of Intraperitoneal Bupivacaine on Postoperative Analgesia in Laparoscopic Cholecystectomy 23

10.

11.

12.

13.

14.

Cervini P, Smith LC, Urbach DR. The effect of intraoperative
bupivacaine administration on parenteral narcotic use after
laparoscopic appendectomy. Surg Endosc 2002; 16: 1579- 88.
Barczynski M, Konturek A, Herman RM. Superiority of
preemptive analgesia with intraperitoneal instillation of
bupivacaine before rather than after the creation of
pneumoperitoneum for laparoscopic cholecystectomy: a
randomized, double-blind, placebo-controlled study. Surg
Endosc 2006; 20: 1088-90.

Gharaibeh KI, Al-Jaberi TM: Bupivacaine instillation into
gallbladder bed after laparoscopic cholecystectomy: does it
decrease shoulder pain? J Laparoendosc Adv Surg Techn A
2000; 10(3): 137-41.

Joris J, Thiry E, Paris P, Weerts J, Lamy M. Pain after
laparoscopic cholecystectomy: characteristics and effect of
intraperitoneal bupivacaine. Anesth Analg 1995; 81(2): 379-84.
Jiranantarat V, Rushatamukayanunt W, Lert-akyamanee N,
Sirijearanal R, Piromrat |, Suwannanonda P,Muangkasem J:
Analgesic effect of intraperitoneal instillation of bupivacaine
for postoperative |aparoscopic cholecystectomy. JMed Assoc
Thai 2002; 85.

Chundrigar T, Hedges AR, Morris R, Stamatakis JD.
Intraperitoneal bupivacaine for effective pain relief after
laparoscopic cholecystectomy. Ann Royal Coll Surg Engl 1993;
75(6): 437-9.

ZmoraO, Stolik-Dollberg O, Bar-Zakai B, et al . Intraperitoneal
bupivacaine does not attenuate pain following laparoscopic
cholecystectomy. J Soc L aparoendosc Surg 2000; 4(4): 301-4.
Hazinedaroglu SM, KayaogluHA, AtesY, Ertirk S, Butuner C,
Turkcapar AG. Intraperitoneal bupivacaine for postoperative
painrelief after laparoscopic cholecystectomy. Pain Medicine
2006; 7(6): 539-41.

Szem JW, Hydo L, Barie PS. A double-blinded evaluation of
intraperitoneal bupivacaine vs saline for the reduction of
postoperative pain and nausea after laparoscopic
cholecystectomy. Surg Endosc 1996; 10(1): 44-8.

15.

16.

17.

18.

19.

20.

21.

Castillo-Garza G, Diaz-Elizondo JA, Cuello-Garcia CA,
Villegas-Cabello O. Irrigation with bupivacaine at the surgical
bed for postoperative pain relief after laparoscopic
cholecystectomy. J Soc Laparoendosc Surg 2012; 16 (1):105-
11.

Mraovic B, JurisicT, Kogler-MajericV, SusticA. Intraperitoneal
bupivacainefor anal gesiaafter |aparoscopic chol ecystectomy.
Acta Anaesthesiol Scand 1997; 41(2): 193-6.

Elfberg BA, Sjovall-Mjoberg S. Intraperitoneal bupivacaine
does not effectively reduce pain after laparoscopic
cholecystectomy: arandomized, placebo-controlled and double-
blind study. Surgical Laparoscopy, Endoscopy, and
Percutaneous Technique 2000; 10(6): 357-9.

Nupur C, ShubhaSand Vinayak SR. Evaluation of intraperitoneal
bupivacainefor postoperativeanal gesiain patientsundergoing
laparoscopic cholecystectomy : A prospective randomized
trial . Anaesth Pain Intensive Care 2014; 18(4): 361.

Ahmad A, Faridi S, Siddiqui F, Edhi M, Khan M. Effect of
bupivacaine soaked gauze in postoperative pain relief in
laparoscopic cholecystectomy: a prospective observational
controlled trial in 120 patients. Patient Safety in Surgery 2015;
9:31.

Garcia, JBS, Alencar A, Claro dos Santos C. Intraperitoneal
administration of 50% enantiomeric excess (S75-R25)
bupivacaine in postoperative analgesia of laparoscopic
cholecystectomy. Revista Braasileira de Anestesiologia 2007;
57.

Kahokehr A, Sammour T, Vather R, et al. Systemic levels of
local anaesthetic after intra-peritoneal application - asystemic
review. Anaesth Intens Care 2010; 38:4.



